Abstract. In this note we give proofs of two stability results for fixed point iteration procedures recently introduced.
Introduction
Suppose X is a real Banach space and T is a selfmap of X. Suppose XQ £ X and x n+ i = f(T,x n ) defines an iteration procedure which yields a sequence of points (x n ) in X. Suppose F(T) = {x € X \ Tx = x} ^ 0, and that (x n ) converges strongly to p € F(T). Suppose (y n ) is a sequence of points in X and (e n ) is a sequence in [0,+oo) given by e n = ||j/n+i -f(T,y n )\\.
If lim n->oo
£ n -0 implies that lim n^o o y n = p, then the iteration procedure defined by x n +i = f{T,x n ) is said to be T-stable or stable with respect to T.
Stability results for several iteration procedures for certain classes of nonlinear mappings have been established in recent papers by several authors (see, for example, [3] and references therein).
For an arbitrary metric space (X, d) we consider the class of mappings, T : V{T) cl->l satisfying the condition for some a G [0,1),L > 0 and for all x,y G V{T). This class of mappings includes the classes of mappings studied by Harder and Hicks, Rhoades and Osilike, see, [3] and references therein. It is known that a mapping satisfying (1) need not have a fixed point. It can be directly shown by (1) that if T has a fixed point then it is unique.
In [5] we introduced a new iteration procedure for investigating of approximating fixed points for nonexpansive mappings. This procedure is defined by (2) x n+1 -.. T(t^Tx n + (1 -t«)x n + uW) + ...)
where (tn^) and («n'), j = 1, k are given sequences satisfying some conditions which we explain later. The procedure generalizes well known Mann [2] , and Ishikawa [1] , iteration proceses. In [5] we proved that under some conditions on (un^), j = 1, k the iteration procedure (2) converges strongly to a fixed point of nonexpansive mapping.
In this note we generalize two stability results from [3] using the iteration procedure defined by (2).
Auxiliary results
For our purposes Lemma Q in [5] suffices but we give here its natural generalization. Then the sequence (a n ) is also a zero sequence.
Proof. First, let us prove that the sequence (a n ) is bounded. Since the sequence (b n ) is bounded there exists positive constant M such that b n < M for all n G N. Define the sequence (cn) by
where Mi is positive constant such that M\ > M and
It is clear that a n < Cn for all n E N. From (4) we have c^+i < AC+M\, where C = max{ci, C2,..., cjt}. From that and (5) we have
It is easy to prove by induction that
This implies the boundedness of (cn) and consequently the boundedness of (an). Thus there exists a finite limit: limsupn_00 an, say L > 0. Letting n -» oo in (3) we have L < A max{L, L,..., L} = AL.
Therefore L = 0 which implies lim^oo an = 0.
COROLLARY 1. Let the sequence (an) of nonnegative numbers satisfy the following difference equation
(6) an+k = v?(a n+fe _i,a n+fe _2,...,a n ) + 6 n for n€NU{0}, for some A G [0,1) and some zero sequence (bn), such that <p(x\,x2,.
•. ,Xk) < Amax{a;i,x2,..., ifc}.
Then every positive solution of (6) tends to zero as n -> oo. 
< ||tW(Tyn -Tp) + (1 -W)(zn-p)|| + \\uW\\ < tP\\Tyn -Tp\\ + (1 -tP)\\xn-p\\ + Hu^ll < t^a\\yn -p\\ + (1 -4 1 ))||xn -p|| + \\u^\\.
Prom (7) and (8) the result follows. Proof. By the conditions of the theorem and Lemma 2 we have IK+i -p|| < (1 -tW + a#>) ||*n -p|| + E 11*4° II ¿=i <(l-6(l-a))||xn-p||+E||«»||. ¿=1
COROLLARY 2. Let X be a normed linear space, and let T be a selfmap of X satisfying (1), with a nonempty fixed points set F(T) and let XQ be an arbitrary point in X. Let the sequences (xn) and (M^), j = l,k in X satisfy
Since the sequences i = 1, k, are summable in X, by Lemma -1 we obtain the result.
Main results
We are now in position to formulate and to prove our main results. The following theorem is a generalization of Theorem 6 in [3] . As in Lemma 2 we obtain 
